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In Memoriam
Erich Walther Six (1926–2014)
Discoverer of the satellite phage P4
Erich Six; lowa City, 2000.
Erich Six was born in 1926 in Frankfurt, Germany. He studied at the
University there, obtaining a Ph.D. in Biophysics in 1954. His research
concerned indirect effects of radiation. As a research fellow of the
German Research Council, he studied radiation effects on the green
alga Acetabularia. In 1956 he came to the Biology Division of the
California Institute of Technology in Pasadena, where he learned
bacteriophage lore and joined G. and L.E. Bertani working on the
genetics of phage P2. His ﬁrst paper on P2 was in Volume 2 of Virology
(PMID: 13593178). He was back in Germany, at the Max Planck
Institute for Biology in Tübingen for most of 1958, but returned to
the United States the following year, to the Department of Biology at
the University of Rochester, as an associate of A.M. Campbell. Soon
after, he was offered a faculty position in the Microbiology Department
at the University of Iowa Medical School, where he remained, giving
courses in microbial genetics, until his retirement in 1996. As Professor
Emeritus, he continued to conduct experiments and to communicate
actively with colleagues. His last paper was published in Virology in
2001 (PMID: 11312661).
Erich is largely responsible for the genetic characterization of the
satellite phage P4's reproduction and its dependence on phage P2.
This system was of great biological interest from the beginning and
attracted researchers, geneticists as well as molecular biologists,
both in the United States and Europe. A very productive cooperation
has been maintained for forty-ﬁve years among various groups
working on P4, providing the ﬁrst description of bacteriophage
parasitism at the molecular level.
In the early 1960s, while studying phage P2, Erich observed some
unexpected plaques. Further investigation revealed that they were
made by a phage that plated on a P2 lysogenic E. coli indicator, but
not on its non-lysogenic equivalent. Erich published his discovery of
bacteriophage P4 – ﬁrst as a short note and later, together with Carol
Klug, in the now classic paper on P4 in Virology (PMID: 4571379).
Using a collection of P2 conditional lethal mutants, Erich determined
the P4 gene dependence on P2 (PMID: 1099784). Electron micro-
scopy, performed in collaboration with others (PMID: 4105995)
showed that the P4 capsid was smaller than that of P2. Hence, P4
seemed to redirect the assembly of the P2 capsid to accommodate
the smaller P4 genome. Erich's isolation of sir mutations (PMID:
1840708), residing in the middle of the P2 N capsid protein gene, that
make P4 unable to direct the formation of P4 size capsids, was a
completely unexpected result of his analysis, as the sir mutations
have no known effect on P2 capsid assembly.
Thus, Erich, with the help of collaborators in several labora-
tories, succeeded in developing a molecular model for his primar-
ily genetic observations. His experiments revealed a rich network
of interactions between P2 and P4, including their host E. coli, and
provided a foundation for the analysis of the P2–P4 phage system
as well as for other parasitic bacteriophages to be discovered.
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